Use of real-time polymerase chain reaction for the detection of fetal aneuploidies.
With the advent of real-time polymerase chain reaction (PCR), it is now possible to measure nucleic acid concentrations with an accuracy that was not possible only a few years ago. Examples are the analysis of gene expression or gene duplications/losses, where twofold differences in nucleic acid concentration have routinely been determined with almost 100% accuracy. As our primary interest is in prenatal diagnosis, we have investigated whether real-time PCR could be used for the diagnosis of chromosomal anomalies, in particular the aneuploidies such as trisomy 21, where the difference in copy number is only 50%. The feasibility of such an approach was first tested in a pilot study, in which we were able to demonstrate that trisomy 21 samples could be detected with 100% specificity. We have recently modified this test in order to permit the simultaneous analysis of trisomies 18 and 21, and have in a large scale analysis demonstrated that our approach can be used for the highly reproducible and robust detection of only 1.5-fold differences in gene copy number.